Incomplete desorption of liquid excipients reduces the in vitro and in vivo performance of self-emulsifying drug delivery systems solidified by adsorption onto an inorganic mesoporous carrier.
The purpose of the current study was to provide a mechanistic basis for in vitro and in vivo performance differences between lipid-based formulations solidified by adsorption onto a high surface area material and their respective liquid (i.e., nonadsorbed) counterparts. Two self-emulsifying formulations (based on either medium-chain or long-chain lipids) of the poorly water-soluble drug danazol were solidified by adsorption onto Neusilin US2. Liquid and adsorbed lipid-based formulations were subjected to in vitro dispersion-digestion tests, and additional in vitro experiments were performed to elucidate the cause of performance differences. The bioavailability of danazol after oral administration to rats was also assessed. The percentage of the dose solubilized in the aqueous phase during in vitro dispersion-digesting was ∼35% lower for the adsorbed formulations when compared to their liquid counterparts. This trend was also reflected in vivo, where the bioavailability of danazol after administration of the adsorbed formulations was ∼50% lower than that obtained after administration of the equivalent liquid formulation. Incomplete desorption of the microemulsion preconcentrate from the carrier on dispersion-digestion was identified as the main contributor to the reduced pharmaceutical performance of the adsorbed formulations. The results of the current study indicate that solidification of lipid-based formulations through adsorption onto a high surface area carrier may limit formulation (and drug) release in vivo and thereby reduce oral bioavailability.